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ABSTRACT 



The term "teacher enhancement" is recent; however, its 
underlying goal --to improve, broaden, and deepen the disciplinary and 
pedagogical knowledge of elementary and secondary teachers employed in public 
schools- -has been addressed by educators and educational policymakers in the 
past, usually through the mechanism of inservice training. This report 
presents a perspective on teacher enhancement programs over the last four 
decades. Chapters include: (1) "Historical Perspectives on Current Teacher 

Enhancement Programs in Science and Mathematics" covering the period before 
the 1950s to the 1990s ; (2) "Current Teacher Development /Enhancement Programs 

in Science and Mathematics"; and (3) "What Evaluations Tell Us about the 
Impact of Teacher Enhancement Programs". Appendices include lists of teacher 
enhancement programs and teacher enhancement programs with evaluation 
components. (JRH) 
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Before the 1950s 
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T he term "teacher enhancement" is of recent vintage. 

However, its underlying goal— to improve, broaden, and 
deepen the disciplinary and pedagogical knowledge of elementary 
and secondary teachers employed in the public schools — has been 
addressed by educators and educational policymakers in the past, 
usually through the mechanism of inservice training. To 
understand the context in which current teacher enhancement 
programs in science and mathematics are operating, it is useful to 
take a brief look at changes and continuities in educational 
practices and priorities during the 20th century, especially since 
the end of World War II. 

Prior to the depression era, public schooling put little emphasis 
on academic subjects; fewer than half of all students graduated 
from high school and the numbers going on to college were small. 
Furthermore, the majority of those who attended the best colleges 
had attended private schools. For the great majority of students, 
and especially the masses of immigrants, most of whom were 
believed to be of low intelligence, the curriculum was to focus on 
"health, worthy home membership, vocation, citizenship, worthy 
use of leisure time and ethical character” (Kirst 1984). A focus 
on academic content was absent. Instead, there was heavy public 
support (and federal funding) for vocational education during this 
period. Gradual change came about during the depression, when 
the lack of jobs motivated many more students to graduate from 
high school. The growing interest in more education suitable for 
the needs of all students coincided with the development of 
"progressive education" advocated by John Dewey and his 
followers, which relied on developmental theories to structure 
children's learning processes. According to Raizen (1993), 
"progressive education ... became the orthodoxy of American 
public schools," although it had its share of critics. And while 
Dewey believed that the principles of progressive education 
should be integrated into a strong academic curriculum, this 
notion did not become part of the thinking of the educational 
establishment in the majority of states and communities, where 
upper-level science and math courses were seen as "elitist" 
offerings. Thus, the academic component of education continued 
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to be downgraded, and teacher training, both preservice and 
inservice, emphasized teaching methods and learning and 
behavioral theories rather than substantive academic and 
curriculum issues. 

During this period, a parallel development was the gradual 
professionalization, and later, unionization, of the teaching force. 
As the older generation of teachers (many of whom had at most a 
2-year college education obtained in a teacher-training institution) 
were succeeded by 4-year college graduates, continuing 
education, which to some extent fulfills the same function as in- 
service training and is usually provided by academic institutions 
during the summer months, became a popular innovation. It 
exposed teachers to new knowledge and ideas, but it also 
subsidized the acquisition of graduate degrees by ambitious and 
motivated teachers. One of the earliest inservice programs was 
funded at Duke University, where the Duke family had specified 
that school teachers should be given tuition-free courses for two 
summers. "Since two consecutive sets of six week courses were 
available each summer, it was possible for teachers to satisfy two- 
thirds of the requirements for a masters tuition free. In 1939 and 
1940, I was one of the hundreds, probably thousands of teachers 
who took advantage of this outstanding opportunity” (Meserve 
1989). To some extent, inservice training, whether in the form of 
course taking or participation in enhancement programs, 
continues to play an important part in furthering teachers' career 
opportunities to this day, whether for license renewal or 
promotions and salary increases. 



From the 1950s 
to the 1980s 



Between the end of World War II and the end of the cold war, the 
American educational system was challenged by a series of 
demographic, technological, political, and social developments. 
The diverse demands created by these developments were at times 
inconsistent; they also required major expenditures for state and 
local governments for which the federal government gradually 
assumed some responsibility, and they affected elementary and 
secondary mathematics and science instruction more than other 
subject areas. 

Emphasis on students' academic achievement. The great 
increase in the demand for higher education that started with the 
end of World War II, when veterans attended college under the 
GI Bill of Rights, continued throughout this 30-year period and 
led to much greater emphasis on academic subjects and student 
achievement in high school. In earlier years, "general" or 
vocational education was the predominant mode in many K-12 
school systems. The first initiatives to improve the academic 
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content of the high school curriculum, especially in mathematics 
and science, came from industry. With the end of World War II, 
some influential corporate leaders, especially those at the General 
Electric Company (GE), began to plan for major conversions 
from war-time to peace-time production, which called for trained 
manpower in scientific and technical fields. GE officials became 
involved in efforts to improve the weak academic background of 
many high school teachers, which a review of records obtained 
from the New York State Department of Education had revealed. 
A high school teacher fellowship program was set up in 1945 at 
Union College, which had close ties to GE, and 40 fellows were 
invited to participate. Program emphasis was on academic 
content and lectures by prominent scientists, as well as on 
exposure to GE’s production facilities and employment 
opportunities in the company (Krieghbaum and Rawson 1969). 
Later, several other institutions (Case, Syracuse, Berkeley), also 
offered summer programs sponsored by GE. In 1952, GE 
launched a program at Rensselaer Polytechnic Institute for 
mathematics teachers, and soon programs were offered at other 
institutions (Purdue, Stanford) as well. When GE discontinued its 
summer programs for high school teachers, approximately 2,500 
public and private high school teachers had participated; the total 
cost to GE was in excess of $1.5 million. 

Westinghouse, GE’s main competitor, began sponsoring a 
summer program for high school teachers at MIT, and one for 
guidance counselors at Carnegie Institute of Technology. Other 
companies also supported teacher training programs during the 
1950s, including DuPont, Shell Oil, and Burroughs Adding 
Machines. 

The emphasis on the academic content of the high school 
curriculum was greatly accelerated by Sputnik, which signaled to 
the American public and to scientists and policymakers (especially 
in Congress) that the Soviet Union had equaled or perhaps 
outpaced America's technological leadership. It was widely 
believed that this had happened because the United States did not 
train a sufficient cadre of scientists and engineers; this in turn was 
partly attributed to American students' inadequate mathematics 
and science education. These concerns triggered the first large- 
scale teacher inservice programs sponsored by the National 
Science Foundation, the NSF institutes, which aimed at increasing 
teachers' scientific skills and knowledge in their fields. 

From its modest beginning with a single summer institute for high 
school teachers in 1954, the program escalated rapidly; by 1957, 
over 6,500 teachers were involved, summer institutes were held 
in all but five states, and funding absorbed 25 percent of the total 
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NSF budget. In 1959, NSF enlarged the program and included 
institutes for elementary school administrators and teachers. 
(Institutes for elementary administrators and teachers were 
discontinued in 1966.) The program continued to grow until 
1965, when there were nearly 450 institutes with 21,000 high 
school teachers as participants. In the late sixties, the institutes 
reached their highest level, supporting over 35,000 participants 
per year; by that time, they had supported 50 percent of all 
secondary science and mathematics teachers (Lomask 1975; 
Raizen 1993). 

The institutes were extremely popular with the Congress because 
funds went to every congressional district and most often to 
nonelite institutions, which seldom qualified for NSF research and 
fellowship grants. Institute funding was earmarked in the annual 
NSF funds appropriated by Congress. But despite this 
congressional support, the NSF institutes came under increased 
scrutiny in the seventies. Questions were raised about the 
efficacy of the concepts on which the institutes were modeled, 
with their emphasis on "top down" instruction by eminent 
scientists and their focus on subject matter expertise to the neglect 
of pedagogic technique and learning theory. There was little 
concern about implementation of institute precepts in the school 
settings in which the teachers functioned, and little evidence that 
participation had affected teacher behavior and student learning 
and achievement. But there were other reasons as well, and they 
were probably more important than judgments about the 
program's effectiveness. The teacher institutes became linked to 
NSF's curriculum development initiatives, which became 
politically controversial. Furthermore, decreases in school 
enrollment and concerns about a coming surplus of scientists and 
engineers also contributed to the decision to phase out the NSF 
teacher institutes. By 1976, the program received almost no 
funding. 



Changing Concerns 
and Priorities 



Concerns about the quality of U.S. math and science education 
were temporarily eclipsed by desegregation and civil rights 
issues, which led to major restructuring of school systems and 
instructional materials. Teachers needed inservice or 
enhancement programs to learn to work more effectively with 
previously underserved students, including minorities and 
students with limited English proficiency. The focus shifted from 
secondary to elementary and middle school students. At the same 
time, because of the controversies and conflicts generated by the 
Vietnam War and a resurgence of progressive child-centered 
views, students and activists in urban areas demanded more 
relevance and individual choice (Bierlein 1993). In response, 
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graduation requirements were watered down or eliminated in 
some districts. Academic excellence took a back seat to equity 
issues, and specific math and science requirements were once 
more considered elitist and inappropriate for the large numbers of 
students who were unprepared to succeed in these fields. The 
shift in federal funding priorities contributed to the drastic 
reduction of NSF funding for precollege mathematics and science 
programs; NSF saw little reason to argue with these new 
priorities, although the elementary math and science curricula that 
had been developed earlier had proved quite successful with some 
of the targeted populations (Raizen 1993). 



The Call for 
Educational Reform 
in the 1980s: 
Excellence and 
Equity 



Before long, the pendulum swung back again. The educational 
liberalism of the sixties and seventies was challenged by a 
growing number of critics who felt that education policymakers 
had neglected the issue of excellence, and who pointed to low 
achievement levels (as measured by the National Assessment of 
Educational Progress) and declines in national test scores as 
evidence of deterioration of the American educational system. 
Even more concern was generated by the results of international 
studies of mathematics and science achievement, particularly with 
respect to 13- and 14-year-olds, which showed American students 
with lower achievement scores than students in most of the other 
countries included in the comparisons (National Science 
Foundation 1992). Given the growing concern about U.S. 
competitiveness in world markets, these data were especially 
disturbing. The renewed concern with educational quality and 
academic achievement triggered a spate of calls for reform by 
policymakers, scientists, educators, and special task forces. 1 
Simultaneously, various groups of educators and policymakers 
began to work on the development of new standards for 
mathematics and science teaching and learning. 



1 Probably most influential was A Nation at Risk, the 1983 Report by the National Commission 
on Excellence in Education. Other important documents were Science and Mathematics in the 
Schools , National Academy of Science, 1982; Report of the Twentieth Century Fund Task 
Force on Federal Elementary and Secondary Education (1983); and National Education 
Goals , adopted by the membership of the National Governors' Association in 1990. 
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Educational Reform 
in the 1990s and 
Implications for 
Teacher 
Enhancement 



Superficially, the new call for reform might suggest a return to 
the academic priorities of an earlier period. However, this would 
be a misreading of what the proponents of the reform movement 
in academe, professional organizations, foundations, and federal, 
state, and local government bodies have crafted. Rather, reform 
combines the call for academic excellence with a commitment to 
equity; it also seeks to impart to all students knowledge and skills 
appropriate for successful participation as adults in a society 
increasingly driven by science and technology. All K-12 students 
regardless of gender and ethnic or linguistic background should 
acquire mathematical power and scientific literacy that will enable 
them to function successfully in today's world of rapid 
technological changes. To achieve this goal will require major 
changes in curriculum, instructional practices (many of them 
reminiscent of the tenets of progressive education), and testing or 
learning assessment practices. Given the decentralized character 
of the American educational system, the task is a formidable one. 
The simultaneous introduction of these changes in individual 
schools as well as in state and local administrative and 
supervisory bodies ("systemic change") is believed to be the key 
to the success of reform. 

At present, science and mathematics education are the first targets 
of systemic reform, and specific goals and methods for these 
fields have been delineated. Systemic reform 

> Involves all segments of a school system, from kindergarten 
through the 12th grade, with the elementary school years seen 
as especially important for the acquisition of mathematical 
power and scientific literacy by all students. 

> Includes new standards that have been adopted for 
mathematics and science education. 

> Requires ongoing professional development for teachers 
directed at leading students to think, reason, and make 
discoveries; promoting group work; and working with 
heterogeneous classrooms, rather than emphasizing lectures, 
textbooks, memorization of facts, or grouping of students by 
ability levels. 2 

The bulk of Chapter two is devoted to a description of the 
characteristics, goals, and approaches of today's teacher 
enhancement programs, which seek to enable teachers to play 
their essential role in carrying out current reform efforts. 
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Examples of Teacher Enhancement Programs JJJ 
in the 1950s and the 1990s 

Differences between teacher enhancement: programs of the past and those today can be illustrated 
by changes in the experiences of teachers at professional development activities in the 1950s and 
today. 

Early 1950s . Mary, a science teacher, attends one of the new summer institutes offered for high 
school teachers. The format and content of the institute have been developed by experts and 
address subjects that they feel it is important for teachers to know. 

For 6 weeks, she and other teachers from different schools attend lectures on a college campus and 
learn more about science from leading experts in the field. New findings in biology are presented, as 
well as basic skills for those who need extra support. Mary also learns to use a new science 
curriculum developed by staff at the HPQ Scientific Publications Corporation, 5 designed to match 
their textbook series. She receives ;; a sample of the HPQ curriculum units to take with her. These 
units have been carefully designed writ step-by-step instructions and are proudly advertised as 
"teacher proof." li'j '-'' ^ :?: ; r -'V 

Mary returns to her school having learned many: : new Tacts about biology and gained a good review 
of some of the basic scientific knowledge she already possessed/; She has increased confidence in 
her understanding of science and, if there is time to try outthe new curricular units, she is sure that 
she will be able to follow the directions and give her students all the right answers. 

Early 1990s. Susan, a science teacher, appliesfand is accepted into a teacher enhancement 
program. The program, a summer institute, was designed Through the collaboration of scientists, 
science teachers, and classroom teachers in her school district. - 

The goals of the program are to increase teacher knowledge, transfer new skills to the classroom, 
develop curriculum units, and create teacher leaders/: As part of the application process, she has 
had to submit a letter of support from her principal that includes a commitment of resources and time 
to allow her to apply what she has learned at the institute to her school when she returns. 

Susan spends 4 weeks learning from scientists who function asiprogram facilitators and from 
teachers from her district who participated in the program last year.| In the program, Susan and 
other teachers in the institute participate in multiple learning activities, fsuch as lectures, hands-on 
activities, and small group discussions. The teachers also get training in how to create and teach a 
unit in a new curriculum, a curriculum based on Project 2061 and the newly developed science 
standards: The teachers also have the opportunity to practice teaching the units they design while 
they are still in the summer institute. 

After the program, Susan works with her principal to incorporate what she has learned into her 
teaching and the school’s science curriculum. She also presents what she has learned to other 
teachers, encourages them to attend the next summer institute; and invites them to observe §§er 
class. She participates in several followup activities during the year to help her implement the 
program, and she is hoping to become one of the returning teachers who supports others in the 
program the next summer. 
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Chapter 



2 Current Teacher Development/ 

Enhancement Programs in Science 
i and Mathematics 



T he term "teacher enhancement" as used in the 1990s is 
similar to the term "school reform." Although apparently 
simple and easy to understand, it is a single label that covers a 
wide variety of services and experiences offered to teaching 
professionals. In this section we describe the variations in teacher 
enhancement programs existing today. 

First we look at the nature of the programs, describing them in 
terms of both focus and structure. Second, we examine the goals 
of these programs, describing the range of impacts that have been 
expected. Finally, we turn to a description of some recent or 
ongoing efforts to illustrate more clearly the many types of 
teacher enhancement projects funded in the 1990s. These projects 
have been selected to provide what might be called "the flavor" of 
what is happening, rather than a comprehensive overview of the 
many efforts underway. 3 



Current Dimensions 
of Teacher 
Enhancement 
Programs 



Today's teacher enhancement programs can be described in terms 
of two general dimensions: their focus and their structure. 

Focus. "Focus" as used here means the content of the teacher 
enhancement program or what types of knowledge and skills are 
being taught. Arguments over focus have centered around the 
recurring issue of how much weight to place on content (subject 
matter) versus the process of instruction. Today, as in the past, 
these factors are given differing priority, based on who is offering 
the program and the gap the program is designed to fill. 



3 The studies included in Chapters 2 and 3 (and detailed in Appendices A and B) were 
located through the following avenues: reading literature syntheses and other documents 
pertinent to the subject of teacher enhancement programs in math and science, and 
following up on programs cited that included some mention of program evaluation or 
program outcomes; conducting an ERIC search for relevant articles on the topics of 
evaluations of teacher enhancement programs in math and science; conducting 
“snowball” searches where articles discussed or cited in one document seemed worthy of 
followup for more detailed review; and reviewing documents that describe and/or 
evaluate federally funded teacher enhancement programs. 
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Programs stressing content see the role of teacher enhancement 
efforts as that of providing teachers with advanced knowledge in 
specific areas. Typically this knowledge is offered through 
research and other experiences in applied settings. Some of these 
efforts may be university based; others are placed in or closely 
linked with places where practicing scientists (or mathematicians 
or engineers) work. Frequently the primary pedagogical 
approach mirrors hands-on techniques, but it is the content of 
instruction rather than the process of instruction that receives the 
greatest stress. 

Advocates of process stress the need to reform the 
teaching/leaming interactions, emphasizing the importance of a 
constructivist approach. Such programs typically are designed to 
provide teachers with skills to use hands-on, inquiry-based 
instruction and to be a coach or facilitator rather than a lecturer. 
Depth is stressed over breadth, problem solving over memorizing 
facts. 

Structure. "Structure" as used here means the approach to 
planning and delivering teacher enhancement programs. There 
are two schools of thought that coexist today with regard to the 
structure of teacher enhancement programs. Although an 
oversimplification, these schools can be contrasted in terms of the 
extent to which the experiences are expert-driven or driven by 
teachers themselves. (This contrast shares many characteristics 
with the top-down, bottom-up debate that continues to rage with 
regard to school reform.) At the extreme, the expert-driven 
model involves experiences that are directed by experts (in 
mathematics and science, these experts are frequently practicing 
scientists in academic or applied settings) who share their 
knowledge, work environment, and work experiences with 
teachers who come to learn with and from them. Lieberman 
characterizes this method as the conventional approach, which 
defines staff development as "a transferable package of knowledge 
to be distributed to teachers in bite-sized pieces" (1995, p. 592). 

At the other extreme are teacher-driven experiences, which aim as 
much at changing culture as gaining new skills and knowledge. 
These tend to be of relatively long duration and to embed the 
development activities in the teachers' place of work, the school 
setting itself. Proponents of the teacher-driven approach see 
schools as learning organizations and believe real change requires 
collective problem solving, practice, and creating a culture of 
inquiry (Lieberman 1995). 
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In addition to philosophy, characteristics that distinguish these 
two approaches, and may even vary within them, include 
intensity, target population, and geographic scope. 

Intensity. Professional development activities range 
from short, single-shot experiences to multi-year 
programs. Some teacher enhancement programs are 
short-term workshops or inservice days in which a 
particular technique is explained or a new policy 
introduced. Others are longer term summer workshops 
or mentorships that are several weeks in duration and 
may include year-round followup activities. Still others 
are based on a multi-year format, with teachers 
graduating through stages. These may include 
alternating cycles of learning and application across a 2- 
to 3-year period. 

Target population. Programs vary in the extent to 
which they target individual participants versus teams of 
participants from a single school or a site. In the latter 
case, the teams may include several teachers from the 
school, may be more heterogeneous and involve 
teaching, administrative, and even community 
personnel, or may serve multiple individuals from the 
same site over consecutive training sessions. 

Geographic scope. Programs vary in whether they are 
targeted at the local, regional, or national level. While 
teacher-directed programs are almost always local, those 
based on the expert model can be local, regional, or 
national in scope. 



Current Goals 
of Teacher 
Enhancement 



Programs also vary in terms of their goals— especially the extent 
to which the teacher rather than the student is the primary target 
of program impact. While in general terms all programs 
acknowledge that the goal of teacher enhancement is to provide 
improved instruction that will contribute to improved student 
achievement, many have traditionally considered student 
achievement to be too distal or affected by too many different 
factors. Changing or assisting teachers is seen as an end that is 
important, and sufficient, in and of itself. Potential goals follow: 

Increasing teacher knowledge. A primary goal in 
teacher enhancement continues to be increasing teacher 
knowledge. One reason for the need to increase teacher 
knowledge is that mathematics and science teachers, 
especially those who teach elementary students, often 
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receive inadequate preparation in these subjects in their 
undergraduate education. Because of inadequate 
preparation, many teachers do not feel confident about 
their teaching abilities in mathematics and science and 
often do not enjoy teaching these subjects. Thus, many 
programs seek to increase teachers' confidence by 
giving them the opportunity to understand more about 
math or science and more about methods for teaching 
the subjects. 

Another reason for increasing teacher knowledge is that 
teachers today are expected to be knowledgeable and 
capable in areas that they may not have dealt with as 
undergraduates, such as computers, environmental 
issues, and new technologies. Teachers today also need 
help in assuming roles that are nontraditional for them, 
such as assessment development and becoming leaders 
in their schools. Given changes in technology, 
curriculum, and teaching methods, many argue that it is 
not feasible to completely prepare a preservice teacher 
for a lifetime of teaching (e.g., Meserve 1989). 

Providing teacher renewal and the opportunity for 
networking. Another important aspect of the current 
reform movement is renewal and the opportunity for 
continued networking. Although many teacher 
enhancement programs do not cite networking as a goal, 
many stress renewal and have networking components. 
Networking with others is often used to decrease teacher 
isolation and increase professionalism by increased 
opportunities for teachers to interact with one another 
and other professionals to share their experiences and 
knowledge. A great deal of networking takes place 
through contacts with others in the teacher enhancement 
programs and through professional development 
activities, such as attending conferences. Some 
programs also support and encourage teachers to 
network through computers. E-mail computer 
networking is one of the major followup activities used 
by professional development summer institutes that 
serve participants from across the Nation. Through 
these contacts, teachers have the opportunity to learn 
about new developments in their field, to keep up with 
other program participants and mentors, and to share 
their experiences. 

Increasing leadership and empowerment. Many 
programs emphasize the development of teacher leaders. 
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Teacher leaders are very useful in reaching out to and 
teaching other teachers. Enhancement programs that 
develop teacher leaders can indirectly reach many more 
teachers when teacher leaders share their knowledge 
with others. 

Teacher enhancement programs also may serve to 
empower teachers. In addition to increasing teacher 
empowerment through leadership development, many 
current programs emphasize teacher empowerment 
through their methods of teaching teachers. An 
assumption in many of the new programs is that teachers 
should have direction and control over their own 
learning and professional development (Shavelson et al. 
94). Instead of top-down programs in which teachers 
passively receive knowledge, the emphasis today is on 
the active participation of teachers in their own learning. 
When teachers have more ownership of their education, 
they are expected to be more invested in the changes 
brought about by it. 

Changing classroom practice. Changing classroom 
instruction is another major goal of teacher enhancement 
programs. Most programs help teachers in some way to 
apply what they learned in the program to the 
classroom, for example, by giving teachers materials or 
equipment for classroom activities or having teachers 
write detailed plans for how they intend to use what 
they learned in their classroom. Some programs focus 
on this aspect more directly and give teachers the 
opportunity to field test what they have learned with 
students in the program and/or give teachers coaching or 
feedback in the use of new instructional tools or 
materials in their home classrooms. 

Increasing student interest and achievement. An 
underlying goal of teacher enhancement programs is to 
increase students’ interest in mathematics or science and 
to improve achievement. In some programs, this is 
often not an explicitly stated goal; however, through 
improved curricula and improved teacher knowledge and 
teaching methods, it is expected that students will 
benefit from these improvements. Programs aim both at 
providing instruction that will help students become 
more "world class" performers and at creating a more 
scientifically literate society. 
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Enhancing minority participation. An even more 
indirect goal of programs is to increase participation of 
minorities in science and mathematics. Some teacher 
enhancement programs are designed to attract more 
students who are members of groups that do not usually 
pursue careers in science or mathematics, such as 
minorities, females, and persons with physical 
disabilities. Some programs have required that teachers 
who are part of minority groups be involved, while 
others have developed models for inservice that are 
particularly encouraging to the development of leaders 
among underrepresented groups. The idea behind some 
of these efforts is that teacher leaders from 
underrepresented groups will encourage students from 
these same groups to become more interested in 
mathematics and science. 

In Chapter 3 of this review, we return again to these goals and 
examine the extent to which evaluation studies have looked at, 
and provided support for, the efficacy of teacher enhancement 
programs with regard to them. Selected teacher enhancement 
programs identified in the literature review are described and 
classified according to these goals in the appendices. Appendix A 
covers programs funded through various sources; Appendix B 
describes those programs with an evaluation component. 



A Look at the Types 
of Programs 
Currently Supported 
by Major Funders/ 
Supports of Teacher 
Enhancement 
Programs 



In this section we present an overview of teacher enhancement 
programs as they are being conducted today. Our review is 
naturally selective, as the amount of activity directed toward 
professional development is extensive. (For example, in the FY 
1994 federal budget alone, professional development programs at 
$419,988,000 represented almost 50 percent of the total funds 
allocated for elementary and secondary mathematics education.) 

Our focus for this review is on the programs supported and 
encouraged through funds provided by the federal government 
and major private organizations, such as many foundations and 
the business community. 4 We examine these programs in light of 
the dimensions of practice and goals discussed earlier and attempt 
to identify the major trends or flavors of the activities. 



We have not included specific discussion of the many efforts that are funded at least in 
part by state and local funds. This should not be interpreted as a lack of recognition of 
the importance of such efforts but rather the result of the difficulty of covering such 
efforts in any depth. Further, many of these projects also receive funding through the 
sources reviewed here. 
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Federal Agencies 



Federally supported programs include both the expert-driven and 
teacher-driven models, with the mission agencies relying more 
heavily on the expert approach. All have embraced the idea of 
systemic reform and conceptualize teacher enhancement as part of 
a broader reform package. One major source of difference 
between the agencies is in the extent to which they make use of 
their own talents in providing professional development versus 
seeking proposals from other sources. The mission agencies tend 
to capitalize more on their own talents, while the Department of 
Education and NSF are more field-based. 

A wide range of goals are espoused, with improving teacher 
knowledge and classroom practice being universally accepted. 
Increasingly, attention is being devoted to the goal of improving 
student outcomes, and agencies such as NSF and ED are 
struggling with how best to measure impact in this area. The 
attention to student outcomes is largely a result of external 
pressures (such as a recent report by the General Accounting 
Office (GAO) and the requirements of the Government 
Performance and Results Act); the extent to which the agencies 
themselves feel that such goals are applicable and reasonable 
remains unclear. 

A closer look at programs supported by some of these agencies is 
presented below. 

Department of Education. Of the federal agencies, the 
Department of Education supports the largest teacher 
enhancement and preparation effort. In fact, over half of the 
federal budget for teacher enhancement and preparation is 
provided by ED, primarily through the Eisenhower State 
Mathematics and Science Program (Committee on Education and 
Human Resources 1993). 

These activities are directed more at providing funding streams 
than at supporting a certain type of program. (Encouragement of 
more systemic efforts is, however, increasing.) The three 
components of the program are state leadership activities, "flow- 
through" funding to school districts, and grants to institutions of 



Many federal agencies are involved in teacher enhancement, and 
interest has increased as the mission agencies have looked for 
ways to demonstrate their contribution to the federal education 
agenda. Major players include the Department of Defense 
(DOD), the Department of Education (ED), the Department of 
Energy (DOE), the Department of Health and Human Services 
(HHS), the National Aeronautics and Space Administration 
(NASA), and the National Science Foundation (NSF). 
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higher education. The majority of the funding goes to school 
districts to fund professional development activities. 
Traditionally, most of the funds have supported "low-intensity" 
inservice education, with an average of 6 hours of training each 
year for each participant (Knapp et al. 1991). Some of these 
funds also support professional development that takes place out 
of the district, such as participation in professional associations. 
Professional development activities sponsored by the program 
have enabled large numbers of teachers to learn about reform 
activities, network with other teachers, and enhance their interest 
in teaching (Knapp et al. 1991). 

This program was revised somewhat in recent legislation that 
reauthorizes appropriations under the Elementary and Secondary 
Education Act of 1965 (Conference Report 1994). Central in this 
revision was allowing these funds to be used for professional 
development in subjects other than mathematics and science. As 
envisioned in the legislation, the main purposes of this program 
are 

> To make it possible that teachers and other educators have 
access to high quality professional development in the core 
subjects that incorporates state standards and is of sufficient 
duration and intensity; and 

> To provide access for teachers and, if appropriate, 
administrators, other staff, personnel services, and parents to 
professional development that is tied to state content and 
performance standards, incorporates current research, 
involves quality academic content and pedagogical 
components, includes ways for teachers to meet the needs of a 
heterogeneous student population, is of sufficient duration and 
intensity to have a long-term impact on teachers, is 
incorporated into school life, and fosters an attitude of 
ongoing improvement in the school (Conference Report 
1994). 

Other noteworthy purposes of the program are to provide 
professional development programs that help teachers encourage 
and enable parents to be involved in their children's education and 
to train teachers in new uses and ways to apply technology to 
augment student learning. 

The Department of Education views professional development as 
a key factor in education reform. And, the approaches being 
encouraged share many of the features of a culture of learning, 
even though existing practices are quite varied. According to the 
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An example of a project funded by 
the Eisenhower program is the 
Chemistry Camp Inservice for 
Middle School Teachers at 
Chicago State University. The 
CHEM CAMP program includes 
master teachers, inservice 
teachers, and students. Master 
teachers participated in the 
program at an earlier time and 
subsequently recruited teams of 
teachers from their schools. The 
camp is a 4-week summer 
program involving content 
instruction, laboratory practice, 
and practice teaching of middle 
school students. The program 
was designed to provide training 
in how to implement a program of 
hands-on chemistry experiments 
for students. Goals of the 
program are to change teachers' 
attitudes toward science, provide 
more content in chemistry, and 
provide pedagogical strategies. 
This program also provides 
networking opportunities for 

teachers and leadership 

experiences for the mentor 

teachers, and it includes a high 
rate of minority participation. 



Department of Education’s Draft Mission Statement (October 
1994), high quality professional development 

> Focuses on teachers as central to school reform, yet includes 
all members of the school community; 

> Respects and nurtures the intellectual capacity of teachers and 
others in the school community; 

> Reflects best available research and practice in teaching, 
learning, and leadership; 

> Is planned principally by those who will participate in such 
development; 

> Enables teachers to develop expertise in content, pedagogy, 
and other essential elements in teaching to high standards; 

> Enhances leadership capacity among teachers, principals, and 
others; 

> Requires ample time and other resources that enable educators 
to develop their individual capacity and to learn and work 
together; 

> Promotes commitment to continuous inquiry and improvement 
embedded in the daily life of the schools; 

> Is driven by a coherent long-term plan that incorporates 
professional development as essential among a broad set of 
strategies to improve teaching and learning; and 

> Is evaluated on the basis of its impact on teacher 
effectiveness, student learning, leadership, and the school 
community, and uses this assessment to guide subsequent 
professional development efforts. 

The last principle of professional development illustrates the 
Eisenhower program's recent emphasis on linking teacher 
enhancement to student achievement. 

National Science Foundation. The National Science Foundation 
supports teacher education through two principal means— its 
Teacher Enhancement (TE) program and its systemic reform 
efforts. The goal of TE is to increase, expand, and deepen the 
content and pedagogical knowledge of teachers, administrators, 
and others who are influential in the science, mathematics, and 
technology education for pre-kindergarten through 12th grade 
students (Teacher Enhancement and Development 1994). In order 
to accomplish this outcome, TE emphasizes systemic change, 
teacher enhancement, expansion and replication projects, 
dissemination, and other activities such as developing resource 
materials. Although there are a variety of different projects 
included in TE, the vision for all projects includes the following: 
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